The role of formate and S-adenosylmethionine in the reversal of nitrous oxide inhibition of formate oxidation in the rat.
Studies have been performed in rats in order to test whether methionine reverses the inhibition of formate oxidation produced by nitrous oxide by virtue of the conversion of methionine to formate. At a dose of methionine (100 mg/kg, 671 mumol/kg) that completely reverses the nitrous oxide inhibition of formate oxidation no significant conversion of the methyl group, carboxyl, or backbone of methionine to formate was apparent. No increases in hepatic formate levels were seen after the administration of 671 mumol/kg methionine or ethionine, and formate treatment did not alter the rate of 14CO2 formed after methionine was administered labeled in the methyl, carboxyl, or backbone position. The reversal of nitrous oxide inhibition of formate oxidation was found to correlate temporally with either S-adenosylmethionine levels after methionine administration or S-adenosylethionine levels following ethionine treatment. After methionine or ethionine administration, elevated hepatic steady state levels of tetrahydrofolate were observed and were coincident with elevated S-adenosylmethionine or S-adenosylethionine. Since formate oxidation rates are dependent on the hepatic tetrahydrofolate level, the mechanism of methionine reversal of nitrous oxide inhibition appears to be related to effects of hepatic S-adenosylmethionine which are important in maintaining and regulating tetrahydrofolate, rather than formate generation from methionine.